In vivo imaging of HIV protease activity in amplicon vector-transduced gliomas.
In vivo imaging of endogenously expressed mammalian proteases has been useful for the detection of cancer and preneoplastic lesions, for staging of inflammatory and autoimmune diseases, and for testing the efficacy of novel protease inhibitors. Here we report on the synthesis of a novel imaging probe that is specific for HIV-1 protease (PR). The probe was designed to be biocompatible, i.v. injectable, and detectable by fluorescence imaging. Human Gli36 glioblastoma cells infected with an human simplex virus amplicon vector expressing HIV-1PR showed specific fluorescence activation, an effect that could be inhibited by the HIV-1PR inhibitor, indinavir. The transfer of the HIV-1PR marker gene could be detected in vivo after intratumoral delivery of the human simplex virus-amplicon vector. These results are the first proof of principle that viral proteases can directly be imaged in vivo. These findings may be directly applicable in using viral protease expression as a transgene marker in tumor therapy and may have implications in testing the efficacy of HIV-1PR inhibitors in vivo.